A light ray, incident at about 5 P to the normal, is geometrically plotted through the drawing of the cross section of a soybean leaf using Fresnel's Equations and Snell's Law. The optical mediums of the leaf considered for ray tracing are: air, cell sap, chlotoplast and cell wall. The above ray is also drawn through the same leaf cross section considering cell wall and air as the only optical mediums. The values of the reflection and transmission found from ray tracing agree closely with the experimental results obtained using a Beckman DK-2A Spectroreflectometer.
Myers and Allen 5 explained the K-M (Kubelka -Munk) scattering coefficient (of diffuse reflectance) for a typical leaf by Fresnel reflections at normal incidence from 35 interfaces along the mean optical path through the leaf. Gausman et al. 6 noted that if oblique reflections are considered, fewer interfaces account for the results. Knipling 7 emphasized that the air spaces within the palisade parenchyma layer of a leaf mesophyll may be more important in scattering light than air spaces in the spongy parenchyma layer. Allen et al. 8 have proposed that the complex structure of the leaf can be simulated 3 by a pile of transparent plates with perfectly diffusing surfaces. Birth 9 has given an excellent critical review of existing concepts on the reflectance from a leaf. He pointed out that the work of Sinclair 1 * is enlightening in that the diffuse character of light in the leaf is shown to start at the initial interface. Recently, Kumar 10 has reviewed much literature pertaining to reflection from leaves.
The purpose of this investigation is to compare the reflectance of a typical leaf found by tracing the ray of light through the leaf with the experimentally determined reflectance values of the same leaf. In addition, the authors would like to investigate if considering only cell wall and air as the optical mediums in ray tracing leads to good predictions of experimentally determined reflectance of the leaf; and if other optical mediums -cell sap and chloroplasts -should also be included in the ray tracing for significantly better prediction of the reflectance. Furthermore, the authors would like to create a more realistic illustration to show the pathway of a light ray through the leaf than shown by Wills tatter and Stoll. 1 
II. Cross Section of the Soybean Leaf
The cross section of the soybean leaf was taken from
Sinclair's thesis. 11 This cross section had been obtained by Sinclair by microtome cross-sectioning and a microscopic slide 4 was prepared using the techniques outlined by Jensen. 12 This cross section was enlarged. An artist, well familiar with the cross section of leaves, drew the above mentioned cross section on a plain paper showing explicitly the cell walls, cell sap and chloroplasts, a part of which is shown in Figure 1 . The cross section of Figure 1 was enlarged in order to do ray tracing conveniently and accurately.
III. Reflectance From a Leaf
A. Proposed Leaf Reflectance Model.
The following assumptions are made in the reflectance model of a leaf:
1. The leaf is assumed to consist of homogeneous and isotropic media -cell wall, chloroplasts, cell sap and air. This assumption is made for mathematical simplicity so that Fresnel's Equations can be applied at each interface.
Geometrical
Optics is assumed to be valid for the media of the leaf mentioned above. This is not quite valid for chloroplasts (typical dimensions 5 urn to 8 vim in diameter and about 1 ym in width 2 ) where diffraction is likely to be important. ii.. sin 8. « n« sin 8
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IV. Experimental and Ray Tracing Results
The value of reflection found by Sinclair 11 using a
Beckman DK-2A Spectroreflectometer on the same leaf, whose cross section is shown in Figure 1 , in the 0.7 ^ 1.3 urn region, was 47%. Transmission = 100 -47 « 53% (because absorption of a leaf is almost equal to 0 in the 0.7 ^ 1.3 ym wavelength region). 13 
Ray Tracing Results
Note: The values of (reflection 4-transmission) found were assumed to be 100%. The numbers along the rays denote'their total Intensity. The rays whose total intensity is less than 0.018 are not shown. The numbers along the rays denote their total intensity. The rays whose total intensity is less than 0.018 are not shown.
